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P r o t e c t i o n  Branch Report o f  Test No. 19-60 

I n v e s t i g a t i o n  o f  B a c t e r i a l  Contamination I n s i d e  
E l e c t r o n i c  Components. Test I .  

Various e l e c t r o n i c  components, received i n  January 1960 from the  

Godda r d  SLa-ce ~ fl-i gh,tJLako-a2oLLe3 Wash i ngton, D . C . , we re  tes ted  f o r  

poss i b l  e i n terna  1 bacter  i a  1 contami na t i on. 

----=* - =- 

MATERIALS AND METHODS 

The t e s t i n g  techniques were b a s i c a l l y  t h e  same as descr ibed i n  Pro- 

t e c t i o n  Branch Report o f  Test No. 7-60 except f o r  the  f o l l o w i n g  m o d i f i -  

ca t i ons :  

,Exposure t o  Ethylene Oxide: 

The items w i t h i n  the  t e s t  chamber were exposed t o  e thy lene ox ide f o r  

s i x  hours instead o f  e i g h t  because s t e r i l i z a t i o n  o f  the  ex te rna l  sur faces 

of t he  items and the  atmosphere w i t h i n  the  chamber can be achieved w i t h i n  

the  sho r te r  exposure per iod.  

B ro th  Blanks: 

Before the  b r o t h  blanks were exposed t o  e thy lene ox ide  w i t h i n  the  

chamber, t h e  rims o f  the  metal caps o f  the  b o t t l e s  con ta in ing  t r yp tose  

b r o t h  were wiped w i th  h y p o c h l o r i t e  s o l u t i o n  then e l e c t r i c i a n s  tape was 

app l ied .  The tape prevents e thy lene ox ide  f rom pene t ra t i ng  i n t o  t h e h t - 0 t h  

under the  cap of the b o t t l e s .  The presence o f  e thy lene ox ide  i n  t h e  b lank 

would i n h i b i t  the  growth o f  the  bac te r ia  introduced. However, s ince  t h e  

tape a l s o  prevents s t e r i l i z a t i o n  o f  the rims o f  the  caps w i t h  e thy lene 

oxide, decontaminat ion o f  the  r ims be fore  app ly ing  the  tape seemed t o  be a 
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necessary precaution t o  prevent bacter ia  upon t h e  rims from contaminating 

t h e  broth when the cap is removed t o  place t h e  e lec t ronic  component into 

t h e  broth. 

Test f o r  S t e r i  1 i t y :  

T h e  s t e r i l i t y  t e s t  was expanded over t h a t  w h i c h  was reported e a r l i e r .  

In these t e s t s  t h e  procedure was as  follows: a f t e r  t h e  e l e c t r o n i c  components 

were exposed t o  e t h y l e n e  oxide each was broken, ground as  w e l l  as  possible,  

and t h e  pieces placed i n  a broth blank t o  incubate a t  37 C .  If  a broth 

sample became cloudy, an a l iquot  was immediately streaked on t ryptose agar 

t o  confirm whether o r  not t h i s  was due  t o  bacter ia l  growth. 

occurred the broth sample was reincubated and checked per iodical ly  u n t i l  

growth was evident on agar o r  the broth sample hac! incubated a t  least seven 

I f  no growth 

days. A t  the end  of t h i s  time a l iquots  o f  these b w t h  samples as  well a s  

aliquoks of t h e  broth samples which showed no cloudiriess were streaked on 

agar a s  t h e  f i n a l  test t o  check bacter ia l  growth. Each time a broth sample 

was checked f o r  bacter ia l  growth a methylene blue s t a i n  of t h i s  broth was 

examined microscopically f o r  bacteria and subsequently compared w i t h  a 

s t a i n  of the bacter ia  from agar if growth occurred. If  no microorganisms 

grew on agar or  if  no microorganisms were seen on me thy lene  b l u e  s t a i n  of 

t h e  broth, t h e  broth sample was inoculated w i t h  a d i l u t e  suspension of a 

24 .hour t ryptose broth cu l ture  of StaphylococcLg aureus (about 100 micro- 

organisms) t o  assure  that  t h e  broth was capable of supporting growth. 
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RESULTS 

Whenever poss ib le  the  r e s u l t s  g iven i n  t h i s  repo r t  (Tables I - V )  a r e  

accord ing t o  type o f  component, however, d i f f e r e n t  types o f  components were 

tes ted  i n  t h e  same experiment. Table I shows t h a t  s i x  out o f  e i g h t  v a r i e t i e s  

o f  capac i to rs  tes ted  had i n t e r n a l  b a c t e r i a l  contam nat ion .  I n t e r n a l  b a c t e r i a  

contaminat ion was a l s o  present i n  one out  o f  the  f ve v a r i e t i e s  of r e s i s t o r s  

tes ted  (Table 11) and i n  one ou t  o f  the  f o u r  v a r i e t i e s  o f  t r a n s i s t o r s  

(Table 111). The on ly  component g iven i n  Table I V  t h a t  had i n t e r n a l  b a c t e r i a l  

contaminat ion was the  output  t ransformer.  The two p a r t s  o f  each o f  the  f i r s t  

t h ree  components g iven i n  Table V were inocu la ted  w i t h  the  500 spores o f  

B a c i l l u s  s u b t i l i s  v a r  n iqe r  and t h e  reassemble t o  f i n g e r  t igh tness .  A f t e r  

they were exposed t o  e thy lene oxide, each component was disassembled and 

pu t  i n t o  a b r o t h  b lank.  Since a l l  components seemed t o  be s t e r i l e ,  e thy lene 

ox ide  probably can s t e r i  1 i z e  components having e a s i l y  removable pa r t s .  

DISCUSSION 

Up to now a l l  t e s t i n g  o f  e l e c t r o n i c  components has been "spot test ing" ,  

t h a t  i s ,  on l y  one or two o f  any one v a r i e t y  o f  component has been assayed. 

Even though on ly  30-40 i n d i v i d u a l  components have been tested, i t  i s  ev ident  

t h a t  microorganisms are  capable o f  s u r v i v i n g  i ns ide  many types o f  such items. 

As po in ted  ou t  i n  P r o t e c t i o n  Branch Report o f  Test 7-60, i f  one o f  any 

p a r t i c u l a r  v a r i e t y  o f  component is found i n t e r n a l l y  contaminated a l l  o f  t h i s  

v a r i e t y  used i n  payloads designated f o r  the v i c i n i t y  of  Venus, Mars and t h e  

Moon w i l l  have t o  be e i t h e r  manufactured under more asep t i c  cond i t i ons  o r  

g iven  a non gaseous s t e r i l i z a t i o n  t reatment.  I t  should be po in ted  out  

again t h a t  f i n d i n g  one o r  two of one v a r i e t y  o f  e l e c t r o n i c  component s t e r i l e  

should not  be misconstrued as i n d i c a t i v e  t h a t  a l l  o f  t h i s  v a r i e t y  a r e  s t e r i l e .  
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